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CONTROL OF CALL DELIVERY AND CALL FORWARDING 
OF TELECOMMUNICATION CONNECTIONS, 
ESPECIALLY IN MULTI-DEVICE CONFIGURATIONS 

[0001] The invention relates to the control of call forwarding and call delivery in 

telecommunications networks, especially in cellular phone systems. 

Background and problem definition 

[0002] Today's cellular phone networks use various procedures to enable a user to 

use multiple end devices (the so-called twin-card and multi-card products). This type of 
product configuration may result, for example, from the parallel use of mobile end 
devices, a car telephone and an organizer. In this scenario, one or several end devices are 
activated at the same time for outgoing and incoming calls under a uniform number. In 
configurations with several simultaneously active end devices, any incoming connection 
requests occurring under a uniform number are signaled in a parallel manner to the 
various end devices of the subscriber. 

[0003] The disadvantage of the existing procedures for such parallel call delivery 

results from the uncertainty of the status of the end devices (switched off, technically not 
reachable, busy). This uncertainty may cause: 

• Unnecessary occupancy of cellular and land-based network resources for 
attempts to connect that are actually unnecessary 

• Network services such as call forwarding to be executed in the network area of 
the called end device, which may lead to partially undesired product scenarios 
and, in particular, to the unnecessary use of network resources, and to 
substantial additional costs for net operators and end customers. 
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• Network services, such as call forwarding, depend on data records that are 
separately assigned to each end device within the network. Since these data 
records are not automatically synchronized, the result is a different call behavior 
depending on which particular end device is being used and/or a substantial cost 
for the user to manually synchronize the end device data records. Furthermore, 
the user's selection options for the settings of the network services must be 
restricted in order to guarantee the correct network behavior during the delivery 
of parallel calls. 

[0004] Therefore, the technical task of the present invention is to propose a 

method and a system configuration that will guarantee a network resource-saving control 
of end devices arrayed in a multiple-device configuration and, at the same time, to 
provide the user with a central control for all system behavior. 

[0005] This technical task is resolved by using a special control circuit and the 

associated process according to the characteristics of the invention claims, the disclosure 
of which we herewith make reference. 

Advantages of the method 

• [0006] Optimal use of network resources for the design of 
telecommunication connections, especially in cases that involve call forwarding 
and parallel call attempts to several end devices assigned to a single number. 
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• [0007] Simple synchronization of a subscriber's features with respect to a 
public cellular phone network, which the subscriber would want to set up and 
call up as a one-time procedure in the several end devices assigned to him. 

Scope of application 

[0008] The basic idea of the invention relates to telecommunications networks in 

general. From the current point of view, a possible application to public cellular 
communication networks (for example, according to the GSM standard) is interesting; 
however, the application is not limited to this area. 

[0009] In this document, when we speak of end devices in connection with 

cellular (mobile) telecommunications, in addition to the end device itself, we understand 
also a combination of an end device and a connected identification chip (for example, 
GSM SIM, UMTS USIM, etc.) in all of the various versions that one might find in both 
existing and future cellular phone networks. 

Technical basis of the method 

[0010] The method uses the technology and network protocols according to 

international telecommunications standards, especially GSM/UMTS, and - in this case - 
particularly those that accord with GSM CAMEL and MAP standards. The functioning 
logic of the method is based on a central service node and a service database that 
communicates with and controls the switching and the mobility / profile databases of the 
subscribers to the cellular telecommunications network. 
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[0011] A typical implementation of such a base is represented by the Intelligent 

Network Technology according to CCITT Q12XX Series (See also ETSI CORE INAP 
protocol according to ETS 300 374, ETSI GSM CAMEL protocol 03.78) in conjunction 
with GSM MSC and GSM HLR. 

Description of the method 

[0012] In the subsequent text, we describe the invention-underlying idea using an 

example design without, however, limiting the idea's universal applicability. 

Figure 1 shows a schematic representation of the network elements and devices 
involved in the invented method. 

Figure 2 shows a schematic process flow of the synchronization of the subscriber 
mobility / profile databases. 

[0013] Description of the network elements used in Figure 1 : 

The individual blocks represent the following devices: 

A) Switching facility of a public network (for example, GSM MSC: mobile switching 
center) 

Ba/b: Intelligent call control in a public network with an integrated or remote database for 
controlling the logic and subscriber data (for example, IN SCP/SMP, service control point 
/ service management point) 

Ca/b/c): Mobility /profile databases of the public network with location information and 
feature profiles of the cellular phone subscriber 
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B10/B20/B30 (for example, GSM HLR, home location register) 
D1/D2/D3): Switching facility of the public network (for example, GSM MSC) 
B10/B20/B30): Mobile end devices 
E: Forwarding target 

[0014] Several mobile end devices B10, B20, B30 (main and subsidiary devices) 

of a subscriber are assigned a single common subscriber's number in the database Bb of a 
central call control system. Each end device is operated, in a well-known manner, with an 
identification chip, which is also called or referred to as a subscriber identification 
module, SIM card, GSM SIM, UMTS, or USIM. The identification chip stores, among 
other things, subscriber data that are required to access the cellular phone network and to 
use its services. 

[0015] First, the subscriber sets up the features (such as call forwarding) for the 

main device B10. The corresponding settings for the subsidiary devices B20 and B30 are 
not set and the subscriber cannot change them. As will follow from the subsequent 
explanation, as a matter of fact, no corresponding settings are required for the subsidiary 
devices. 

[0016] If the switching facility A receives a call for the subscriber under the 

subscriber's number common to all his end devices, such a call shall initiate a polling of 
the subscriber's database Ca, which then - based on the subscriber data, which is set up 
accordingly - initiates the polling of the central call control system B. 
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[0017] This central call control system contains, in an assigned database, 

information related to devices B 10, B20, B30, which are assigned to the particular 
subscriber's number. The call control system B then determines the status of the assigned 
end devices in the mobility / profile databases Ca, Cb and Cc of the subscribers to be 
called. At the same time, the status of the subscribers to be called is also being polled in 
the location switching centers Dl, D2, D3. Based on this information, and using a 
corresponding control circuit in the call control system B, it is determined whether it 
makes sense to call the end devices in the network, or to immediately forward or release 
the incoming call. If - according to the rules stored in the call control system - the end 
devices are to be called, the call control system B requests that call switching facility A 
continue the call setup, while parallel call attempts to multiple end devices B10, B20 and 
B30 can be performed. At the same time, the call control system instructs the switching 
facility A to report the unsuccessful end of these call setup attempts to call control system 
Ba. Normally, upon reaching certain conditions (not available, no calls accepted within 
the call interval), incoming calls are forwarded in the location switching facilities Dl, D2, 
D3 of the subscriber on the basis of the profile of the called subscriber stored in the 
mobility / profile database Ca, Cb, Cc. In order to avoid this undesired effect, the call 
control system instructs the location switching facility Dl, D2, D3 of the subscriber, by 
means of a suitable signal, to suppress call forwarding. If in the further course of action 
no connection is established, because, for example, the called end devices are not 
reachable or the subscriber does not accept the call, a negative acknowledgement shall be 
sent 
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subscriber's profile in the main end device BIO, which is used for all end devices, the call 
control Ba determines the reaction desired for the further course of action. This can be the 
release of the connection or the forwarding of the call to a new target E. At this point, the 
call control causes the call switching facility to trigger the corresponding functions and 
ends the control. 

[0018] The subsequent example illustrates this process while describing the 

individual process steps 0 to 17 as represented in Figure 1. 

0) Setup of the subscriber's profile (especially of the desired call forwarding behavior) by 
the subscriber on end device B10 in the assigned profile database Ca at any time before 
the subsequently described process; 

1) An incoming call to the uniform number of the particular subscriber arrives at the 
switching facility A; 

2) Determination of the subscriber's location, for example, within the range of the 
switching facility Dl, and of the subscriber's profile in the mobility / profile database Ca 
by the switching facility A; 

3) Polling of the call control Ba by the switching facility A, triggered by the polled 
subscriber's profile; 

4a/b/c) Polling of the status of the called end devices in the mobility / profile databases 
Ca, Cb, Cc by the call control B; 

5a/b/c) Polling / communication of the status of the called end devices B10, B20, B30 in 
the switching facilities Dl, D2, D3 in whose range the end devices are located; 
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6a/b/c) Communication of the status of the called end devices BIO, B20, B30 to the call 
control Ba. 

[0019] Afterwards, further steps are determined according to the call control 

algorithm stored in the call control system B (See Table 1). In the present example, the 
end device B30 has been reported by the location switching facility D3 as being 
unreachable. Thus, a call attempt with the corresponding use of the communication 
resources could be eliminated. The end devices B10, B20 have been reported to be free. 
7a/b Initiation of call attempts to the "free" end devices B10/B20 of the same subscriber; 
8a/b) Polling of the information necessary for call setup in the subscriber's mobility / 
profile databases Ca, Cb; 

9a/b) Polling / Communication of information required for call setup in the subscriber 
switching facilities Dl, D2 that serve the end devices B10, B20; 

lOa/b) Communication of the information necessary for call setup between the switching 
facility A and the mobility / profile databases Ca, Cb; 

1 la/b) Call delivery with occupancy of the stationary / cellular phone network resources, 
for example, through a transit network and the cellular phone network; 
12a/b) Unsuccessful call setup to the end devices B10/B20 (for example, due to 
technically unreachable end devices, because the subscriber does not respond, or because 
the subscriber rejects the call); 

13a/b) Communication of a message relating the unsuccessful call setup to switching 
facility A, release of the network resources; 

14a/b) Communication of a message relating to the unsuccessful call setup from the 

switching facility A to the intelligent call control B; 

15) Determination of the settings planned for this case, for example, 
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call forwarding, in the profile database Ca of the main subscriber BIO and deriving of 
further behavior by the call control system B. 

16) Initiation of call forwarding 

17) Direct call setup by the network switching facility to the forwarding target E 

[0020] Thus, a connection with the corresponding line occupancy from the 

original switching facility A to the location switching facility Dl, D2 of the subscriber's 
and further to the final forwarding target E, which is otherwise normal for such call 
forwarding processes, can be eliminated. 

[0021] The following Table 1 provides an example of the process by which the 

suitable behavior of the call control Ba in the network element B is determined (See step 
6 above): Using the status determined for the end devices B10/B20/B30 (Here: Table 1, 
row 3: Idle, Idle, NRc) (Steps 4 through 6), a decision is made on the further course of the 
connection control. 
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Nb 


BIO 

1) 


B20 
1) 


B30 
1) 


Response after completion of the 
status polling 


Note 


1 


Idle 


Idle 


Idle 


CallB10/B20/B30 


2) 


2 


Idle 


Idle 


Busy 


Call forwarding according to 
subscriber profile 




3 


Idle 


Idle 


NRc 


CallB10/B20 


2) 


4 


Idle 


Idle 


NP 


CallB10/B20/B30 


2) 


5 


Idle 


Busy 


Idle 


See row 2 




6 


Idle 


Busy 


Busy 


See 2 




7 


Idle 


Busy 


NRc 


See 2 




8 


Idle 


Busy 


NP 


See 2 




9 


Idle 


NRc 


Idle 


CallB10/B30 


2) 


10 


Idle 


NRc 


Busy 


See 2 




11 


Idle 


NRc 


NRc 


Call B10 


2) 


12 


Idle 


NRc 


NP 


CallB10/B30 


2) 


13 


Idle 


NP 


Idle 


CallB10/B20/B30 


2) 


14 


Idle 


NP 


Busy 


See 2 




15 


Idle 


NP 


NRc 


CallB10/B20 


2) 


16 


Idle 


NP 


NP 


CallB10/B20/B30 


2) 


17 


Busy 


Idle 


Idle 


See 2 




18 


Busy 


Idle 


Busy 


See 2 




19 


Busy 


Idle 


NRc 


See 2 




20 


Busy 


Idle 


NP 


See 2 




21 


Busy 


Busy 


Idle 


See 2 




22 


Busy 


Busy 


Busy 


See 2 




23 


Busy 


Busy 


NRc 


See 2 




24 


Busy 


Busy 


NP 


See 2 




25 


Busy 


NRc 


Idle 


See 2 




26 


Busy 


NRc 


Busy 


See 2 




27 


Busy 


NRc 


NRc 


See 2 




28 


Busy 


NRc 


NP 


See 2 
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29 


Busy 


NP 


Idle 


See 2 




30 


Busy 




Busy 


See 2 




31 


Busy 


NP 


NRc 


See 2 




32 


Busy 


NP 


NP 






33 


NRc 


Idle 


Idle 


Call BzO/r>3U 


2) 


34 






Busy 






35 








Call KzU 


2) 


36 


NRc 


Idle 


NP 


Call Bz(J, B3(J 


2) 


37 


NRc 


Busy 


Idle 


See 2 




38 




Busy 


Busy 


See 2 








Busy 








40 


NRc 


Busy 


NP 


See 2 




41 


NRc 


NRc 


Idle 


Call B30 


2) 


42 


NRc 


NRc 


Busy 


See 2 
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Nb 


BIO 


B20 


B30 


Response after completion of the 


Note 




1) 


1) 


1) 


status polling 




43 


NRc 


NRc 


NRc 


See 2 




44 


NRc 


NRc 


NP 


Call B30 


2) 


45 


NRc 


NP 


Idle 


Call B20/B30 


2) 


46 


NRc 


NP 


Busy 


See 2 




47 


NRc 


NP 


NRc 


Call B20 


2) 


48 


NRc 


NP 


NP 


Call B20/B30 


2) 


49 


NP 


Idle 


Idle 


CallB10/B20/B30 


2) 


50 


NP 


Idle 


Busy 


See 2 




51 


NP 


Idle 


NRc 


CallB10/B20 


2) 


52 


NP 


Idle 


NP 


CallB10/B20/B30 


2) 


53 


NP 


Busy 


Idle 


See 2 




54 


NP 


Busy 


Busy 


See 2 




55 


NP 


Busy 


NRc 


See 2 




56 


NP 


Busy 


NP 


See 2 




57 


NP 


NRc 


Idle 


CallB10/B30 


2) 



BDDB01 4371295vl 



58 






Busy 


See 2 




59 








Call BIO 


2) 


60 


NP 


NRc 


NP 


Call B10/B30 


2) 










Lail rs lU/r>ZU/r>jU 


2) 


62 


NP 


NP 


Busy 


See 2 




63 


NP 


NP 


NRc 


CallB10/B20 


2) 


64 


NP 


NP 


NP 


CallB10/B20/B30 


2) 



Table 1 



Explanations of the notes in the table: 

1) Subscriber status: 

• Busy 

• NRc = Not reachable 

• Idle 

• NP = Not provided 

2) Connection setup to the determined end devices is initiated. 
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[0022] A further improvement of the process is achieved, if the call control B not 

only uses the profile data of the mobility / profile database Ca of a master chip card 
(which is the SIM card of the main end device) for the control, but this data is also 
synchronized with the mobility / profile databases Cb, Cc of the other SIM cards. This 
results in the advantage for the user in that, using any of his end devices B10, B20, B30, 
he can poll the status of the assigned mobility / profile database Ca, Cb, Cc, and always 
receives the same information about the status of his features (for example, call 
forwarding). Figure 2 shows an exemplary implementation of this synchronization. 
The subscriber activates on one of his end devices, for example, on end device B20, call 
forwarding. The setting performed by the subscriber is communicated by end device B20, 
or by the SIM card operated with the device through the switching facility D2 and the 
corresponding subscriber mobility / profile database Cb, and stored there. The subscriber 
mobility / profile database Cb informs the intelligent call control B about the setting 
(modification) of the subscriber profile performed by the subscriber. The call control B 
synchronizes the performed setting with the mobility / profile databases Ca, Cn that are 
assigned to the other SIM cards or end devices B20, B30. 



Possibilities of application of the method according to this invention and tips on its 
execution 
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[0023] a) Using an end device and its common functions, the 

subscriber to a public cellular phone network can normally activate the features of his 
public network assigned to the end device (or rather to its identification chip - such as 
GSM-SIM, UTS-USIM- that is connected to such end devices) in such a manner that 
this change has a synchronous effect also on other features stored in the same network 
and assigned to other devices (or rather to identification chips connected to them) of 
the same subscriber. This occurs in that an intelligent call control polls the profile of 
the particular end device and applies it, for example, to one or more associated end 
devices to control their features during a call setup. 

[0024] b) The network resources (switching, lines) required to switch 

one or more parallel calls to one or more end devices of a user are minimized in that, 
before the call is delivered with the necessary occupancy of the required resources, 
polling the corresponding mobility / profile databases but also the switching facilities, 
in which the end devices are located, first an intelligent call control derives the system 
status (for example, busy, free, not reachable) of the end devices to be called and 
derives from it the optimal call delivery, during which only call attempts that promise 
success including the corresponding occupancy of network resources are initiated. 
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[0025] c) The network resources (switching, lines) required for the 

switching of a call forwarding in the public cellular phone network are minimized in 
that, before the call is delivered, polling the corresponding database that stores the 
assigned feature profile but also the switching facilities, in which the end device is 
located, first an intelligent call control derives the system status (for example, busy, 
free, not reachable) of the end device to be called and - if possible - immediately 
initiates a call forwarding process in accordance with the determined system status of 
the end device (free, busy, not reachable) and the settings of the end device, i.e., 
without setting up a line to the end device called. If it is possible to derive from the 
determined system status that an end device is free to receive a call, first the call is 
delivered, however, in such a manner that - should it not be accepted (for example, 
because the end device is technically not reachable, the subscriber does not respond, 
the subscriber rejects the call), the occupied line is again released up to the origin of 
the connection and, depending on the end device status determined from the 
unsuccessful call attempt and the previously determined settings of the end device for 
call forwarding functionality, a direct connection is established to a desired call 
forwarding target. 
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[0026] d) Use and combination of the above methods to optimize the 

network resources used and the customer-relevant system behavior for the execution 
of parallel call attempts of end devices assigned to a user initiated by a call. Here, 
based on the evaluation of the system statuses of all parallel called end devices, the 
call forwarding is initiated in the original switching facility by a central control. 
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